Abstract.-The complete mathematical solution of dislocation dampinq for the equally spaced multi-dragging-point-defect case is investigated by the Laplacetransformation method combined with a variational procedure. Jt is shown that the dragging leads to an expression which is identical to the exact solution of the Koehler-Granato-Liicke (KGL) model with a modified damping constant. The apparent dissimilarity between the point-defect dragging model of Simpson and Sosin (SS) and the KGL theory is due to the retention of only the first term in the Fourier expansion by KGL and concomitantly the inertial term by SS.
1. Introduction.-In the present investigation, in order to elucidate the apparent discrepancy between the KGL theory (1,2,3) and the theory of Simpson and Sosin ( 4 , 5 ) , the mathematical analysis of the equally spaced multi-dragging point defect which corresponds to the most probable distribution of defects along the dislocation line is formulated. The solution is found to be identical to the solution of the KGL model with a modified damping constant which is given by Bo+Bd(N+l)/L, where.B is the viscous damping constant in the absence of the point defects, Bd is the damping constant for each of the N dragging points, and L is the length of dislocation loops between firm anchor points. Using the compact form of the solution, the logarithmic decrement and the modulus defect are calculated. The expressions for 6 and AG/G differ from those given by YGL due to their retention of only the first term in the Fourier-series solution of the problem, but they become identical to the results of SS (4) at the l i m~t where the inertial constant approaches zero. 
where is the displacement of an element of the dislocation loop from its equilibrium position, A is the effective mass per unit length, C is the line tension in a
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By the Laplace transformation, the following expression is obtained from Eqs. The relationship between the total strain and the applied'stress can be written E = J(w)u, where E = Ee + Ed and U = U exp(iwt). The elastic strain E is given t t by the elasticity theory, E = U/G. With these definitions of stress and strain, the appropriate measure of the internal friction is the logarithmic decrement 6 = J2 (U)) /Jl (U) , where J(w)=J (w) -i J (U) . Similarly, the modulus defect is 1 2 g~/~ = G J~ (011-1.
In the calculation of the average displacement of a dislocation loop of length L, we will intentionally use the closed form which is given by Eq. (9). However, first let us introduce the parameter a as a2 = i C/w (iw + d) A, which upon substitution in Eq. (9) is given by u0 = (T /L) (C/A) 'I2. This new plot reveals that, with the exception of A the resonance damping, the decrement indicates a well-defined maximum with respect to the viscous drag constant B. In addition, with a driving frequency less than one tenth of the resonance frequency, the maximum in the decrement corresponds to a value of qB which is about equal to units. Consequently, an increase in the decrement due to the addition of point defects can be observed if is less than 2 2 n /2, where U . = iwB$ /2C) 'I2. In other words, B which is thevrscous drag constant for the defects that produce the background damping (pre-irradiation damping) 2 should be less than T 2C/L for the "peaking. effect" to be observed.
The mean decrement resulting from an exponential dislocation loop distribution is also calculated by the author (9) and plotted in Fig. 3 using an HP-9821A. This original plot reveals the fact that with the exception of W>W;/~, the mean decrement shows a well-defined maximum with respect to the viscous drag constant B for an exponential loop distribution. In addition, with a driving frequency less than one one-hundredth of the mean resonance frequency, the expectation value of the decrement depends solely upon the current value of T! B and the maximum in the decrement corresponds to a value of GB which is about equal to 0. l.
